Ontogenesis of hypothalamic immunoreactive ACTH cells in vivo and in vitro: role of Rathke's pouch.
The ontogenesis of immunoreactive (ir) ACTH cells and ir alpha-MSH cells in rat hypothalamus was studied in vivo and in vitro. Ir ACTH cells first appeared in the neuroepithelial cell layer lining the floor of the third ventricle on Day 13.5 of gestation, whereas ir alpha-MSH first appeared in the cytoplasm of several ir ACTH cells in the basal part of the arcuate nucleus of the hypothalamus on Day 19.5. When the medial-basal hypothalamus of 12.5-day embryos was cultured alone, a few ir ACTH cells were found after culture for 10 days, but not 3 days, and no ir alpha-MSH cells were observed in the cultures. When the hypothalamus was cultured with Rathke's pouch (intact or without the intermediate lobe anlage), ir ACTH cells appeared within 3 days. In these cultures on Days 6 and 10, long beaded fibers were seen projecting from cells in the neuronal tissue, and some cells showed immunolabeling for alpha-MSH. When the hypothalamus was cocultured with oral epithelium instead of Rathke's pouch, the appearance of neuronal ir ACTH cells was like that in cultures of hypothalamus alone. These in vitro findings suggest that stimulus from the anterior lobe anlage of the pituitary is necessary for normal development of ir ACTH/alpha-MSH cells in the hypothalamus.